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(57) ABSTRACT

A mould for vulcanizing a blank tire has an overall shape that
is annular about an axis of revolution and includes a configu-
ration for channelling a heat-transfer liquid in a substantially
circular path about the axis. The channelling configuration
includes an annular wall around the axis, separating at least
two chambers in which the heat-transfer liquid circulates.
Furthermore, a downstream end (respectively an upstream
end) of one of the chambers has substantially the same angu-
lar position with respect to the substantially circular path as
the downstream (respectively upstream) end of the other of
the chambers. The mould is additionally configured for cir-
culating the liquid in opposite directions in the two chambers.

15 Claims, 3 Drawing Sheets
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MOULD FOR VULCANIZING A TIRE,
INSTALLATION AND METHOD FOR
REGULATING THE TEMPERATURE OF THE
MOULD

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a divisional of U.S. application Ser. No.
12/937,507 filed Mar. 21, 2011 which claims the priority
under 35 U.S.C. 371 of International application No. PCT/
FR2009/050613 filed on Apr. 8, 2009. Priority is also claimed
of French application no. 08/52446 filed on Apr. 11, 2008 the
entire content of which is hereby incorporated by reference.

FIELD OF THE INVENTION

The present invention concerns the technical field of tires
for automobile vehicles and more particularly the fabrication
of these tires.

BACKGROUND OF THE INVENTION

A tire conventionally has a generally toroidal shape and
includes two lateral parts forming sidewalls joined by a crown
part forming a tread.

The thickness of the tire generally varies according to the
part concerned. For example, in the case of a tire intended to
be fitted to a roadwork type vehicle, the crown part forming
the tread may have a thickness of 30 cm while the lateral parts
forming the sidewalls each have a thickness of approximately
2to3 cm.

It is known to fabricate a tire by heating a blank tire in a
mould of annular general shape around an axis of revolution.
Heating the blank tire causes its vulcanization. As the tread is
thicker than each of the sidewalls, it is necessary to distribute
the heat appropriately in the mould in order to transfer more
calories into the tread than into a sidewall. It is known to
master this heat distribution by evacuating excess calories in
the parts of the mould in contact with the sidewalls. The
excess calories are evacuated by means of a cooling heat-
transfer liquid circulating in the parts of the mould in contact
with the sidewalls, more particularly in an annular passage of
the mould extending around the axis of the mould. The pas-
sage includes a liquid admission inlet and a liquid discharge
outlet situated angularly in the vicinity of the admission inlet
so that the liquid travels a substantially complete turn in the
passage.

Because it exchanges heat with the mould, the temperature
of the heat-transfer liquid increases along its circular path in
the passage with the result that the cooling of the mould by the
heat-transfer liquid is less effective at the end of the travel of
the liquid in the passage than at the beginning. There is
therefore a relatively large temperature difference ofthe heat-
transfer liquid between the liquid inlet and the liquid outlet of
the passage.

It is possible to reduce the temperature difference between
the liquid entry into the passage and the liquid outlet from the
passage by increasing the flow rate at which the liquid is
admitted. This limits the duration of the heat transfer between
the mould and the liquid as the liquid circulates and thus
reduces the temperature difference of the liquid between the
inlet and the outlet.

However, this solution is not entirely satisfactory.

SUMMARY OF THE INVENTION

An object of the invention is notably to optimize the homo-
geneity of the cooling of the parts of the mould in contact with
the sidewalls of the tire using simple and effective means.
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To this end, one aspect of the invention is directed to a
mould for vulcanizing a blank tire, the mould having an
overall shape that is annular about an axis of revolution and
including means for channelling a heat-transfer liquid in a
substantially circular path about the axis, wherein the chan-
nelling means include an annular wall around the axis, sepa-
rating at least two chambers in which the heat-transfer liquid
circulates, a downstream (respectively upstream) end of one
of the chambers has substantially the same angular position
with respect to the substantially circular path as the down-
stream (respectively upstream) end of the other of the cham-
bers, and the mould additionally includes means for circulat-
ing the liquid in opposite directions in the two chambers.

Thanks to the relative disposition of the ends of the two
chambers and to the circulation of the liquid in opposite
directions in the two chambers, the average temperature of the
area in thermal contact with the channelling means compris-
ing the two chambers is relatively homogeneous. The heat-
transfer liquid at the start of its passage through a first, rela-
tively cold chamber removes more heat from the area of the
mould in contact with this first chamber than the heat-transfer
liquid at the path end in the second, relatively hotter chamber,
so that the average temperature of the area in contact with the
two chambers is relatively consistent. By “wall” is meant a
relatively thin partition so that the two chambers are suffi-
ciently close to thermally influence conjointly the area in
contact with the mould. Accordingly, the temperature is sub-
stantially constant at any point on the circumference of the
chambers, considered as a single heat-exchanger, and corre-
sponds approximately to the average temperature of the tem-
perature of the liquids circulating in the two chambers. As a
result the temperature difference between the surface of the
mould and the two chambers considered as a single heat-
exchanger is substantially constant, which solves the problem
as stated.

Another aspect of the invention is directed to a mould for
vulcanizing a blank tire, the mould having an overall shape
that is annular about an axis of revolution and including
means for channelling a heat-transfer liquid in a substantially
circular path about the axis, wherein the channelling means
include an annular wall around the axis, separating at least
two chambers in which the heat-transfer liquid circulates, a
downstream (respectively upstream) end of one of the cham-
bers is disposed substantially diametrically opposite the
downstream (respectively upstream) end of the other of the
chambers, and the mould additionally includes means for
circulating the liquid in the same direction in the two cham-
bers.

A mould according to at least one embodiment of the
invention may further have one or more of the following
features:

the wall thermally couples the two chambers;

the wall is produced in a thermally conductive material;

the wall includes means for passing the liquid from one
chamber to the other;

the passage means include an edge for the liquid to over-
flow alternately into one chamber and then into the other;

the wall extends substantially parallel to the axis;

atleast one chamber includes a wall separating an upstream
end and a downstream end of the chamber;

the separating wall includes means for passing the liquid
between the two ends;

the passage means include orifices for the heat-transfer
liquid to pass from one chamber to the other;

the wall separating the two ends is produced in a porous
material permeable to the liquid circulating in the chamber;



US 9,193,121 B2

3

the area of the section of each chamber evolves angularly
about the axis oppositely, for example decreases in the direc-
tion from an upstream end to a downstream end of the cham-
ber;

the upstream end being provided with at least one inlet
orifice, the orifice is delimited by means for orienting the flow
of liquid adapted to direct part of the flow into a loop extend-
ing between the inlet orifice and the wall separating the
upstream ends and downstream ends of the chamber;

the orientation means are adapted to direct part of the flow
in a direction substantially orthogonal to the axis of the
mould.

Another aspect of the invention is directed to an installation
for regulating the temperature of a mould of the invention,
including means for reversing the direction of circulation of
the liquid in the chambers of the mould at a predetermined
frequency.

Another aspect of the invention is directed to an installation
for regulating the temperature of a mould of the invention,
wherein the direction of circulation of the liquid in each
chamber is reversed at a predetermined frequency.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood on reading the
following description, given by way of example only and with
reference to the drawings, in which:

FIG. 1 is a diagrammatic view of a temperature regulation
installation of a mould of a first embodiment of the invention;

FIG. 2 is a diagrammatic view of channelling means of the
mould from FIG. 1 comprising two fluid circulation passages;

FIG. 3 is a perspective view of the sections of chambers
along the line 3-3 in FIG. 2, the chambers being separated by
an annular wall;

FIG. 4 is a graph representing two curves of evolution of
the pressure of the liquid in respective chambers of FIG. 2 as
a function of an angle of rotation about the axis of the mould;

FIG. 5 is a graph representing a curve of evolution of the
height of the annular wall from FIG. 3 as a function of an
angle of rotation about the axis;

FIG. 6 is a partial diagrammatic view of a first variant of a
chamber from FIG. 2 comprising a wall for separating its
upstream and downstream ends;

FIG. 7 is a partial diagrammatic view of a second variant of
the chamber from FIG. 2 comprising a wall for separating its
downstream and upstream ends;

FIG. 8 is a diagrammatic view of a temperature regulation
installation for a mould of a third embodiment of the inven-
tion;

FIG.9is adiagrammatic view to a larger scale of the circled
part of FIG. 8;

FIG. 10 is a view of channelling means of the FIG. 8 mould
comprising four liquid circulation chambers,

FIG. 11 is a diagrammatic view of channelling means of a
mould of a second embodiment of the invention,

FIG. 12 is a diagrammatic view of channelling means of a
mould of a fourth embodiment of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 represents an installation according to the invention
and generally referenced 10.

The installation 10 is for regulating the temperature of a
mould 12 of the invention. The mould 12 is particularly suit-
able for vulcanizing a blank tire 14 for automobile vehicles.
In particular, the mould 12 has an annular shape around a
revolution axis X.
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The mould 12 includes two complementary half-moulds,
respectively referred to as the “lower” half-mould 18 and the
“upper” half-mould 16. Each half-mould 16 and 18 has a
sealing plane 20 and an internal wall adapted to be in contact
with the blank tire 14 during vulcanization. Imprints (not
shown) are engraved on this inside wall.

The central part 22 of the mould 12 also includes a mem-
brane (not shown) adapted to be filled with steam under
pressure or water during vulcanization of the tire 14, so as to
press the blank tire 14 against the imprints etched in the
internal wall of the mould 12 and thus to impart the final shape
to the tire 14, as shown in FIG. 1.

Thus, as shown in FIG. 1, the tire 14 has a final toroidal
shape and includes two lateral parts 24 forming sidewalls
connected by a crown part 26 forming a tread. It is notably
seen in this figure that each sidewall 24 has a thickness less
than the thickness of the tread 26.

In order to take these thickness differences into account
during vulcanization and thus to distribute the heat appropri-
ately in the mould 12 by transmitting more calories into the
tread 26 than into the sidewalls 24, the mould 12 also includes
means 28 for channelling cooling heat-transfer liquid along a
substantially circular path about the axis X (FIG. 2) lying in
an area of the mould 12 in contact with the sidewalls 24. In
this example, each half-mould 16 and 18 includes channelling
means 28.

The liquid circulating in the means 28 is intended to absorb
calories from the area of the mould 12 in contact with the
sidewalls 24, thus enabling the temperature of the mould 12 in
contact with the sidewalls 24 to be kept lower than the vul-
canization temperature of the core of the tread 26.

The installation 10 further includes a circuit 30 for feeding
with heat-transfer liquid channelling means 28 comprising a
first main low-temperature heat-transfer liquid feed branch
32, called the “admission branch”, and a second main branch
34 for evacuating the heat-transfer liquid after flowing in the
channelling means 28, called the “discharge branch”.

The “upper” half-mould 16 represented in FIGS. 2 to 9 is
described in more detail in the remainder of the description.
The detailed description of the half-mould 16 of course
applies equally to the “lower” half-mould 18 represented in
FIG. 1.

The channelling means 28 of the half-mould 16 more par-
ticularly include an annular wall 36 around the axis X sepa-
rating at least two heat-transfer liquid circulation chambers
38 and 40 (FIG. 2). In the example described, the annular wall
36 extends substantially parallel to the axis of revolution X
and the section of the chambers 38 and 40 is of rectangular
general shape (FIG. 3).

In a first embodiment of the invention, the half-mould 16
further includes means 52 for circulating the heat-transfer
liquid in identical directions in the two chambers 38, 40, on
the one hand between the upstream end 38A and the down-
stream end 38B of the chamber 38 and on the other hand
between the upstream end 40 A and the downstream end 40B
of the chamber 40. The circulating means 52 are intended to
connect upstream and downstream ends of each of the cham-
bers to the heat-transfer liquid feed circuit to enable circula-
tion of liquid within the chambers in identical directions.
More particularly, inlet orifices 48A, 50A and outlet orifices
54B, 568 are respectively formed in the upstream ends 38A,
40A and the downstream ends 38B, 40B.

The circulating means 52 include for each chamber 38, 40,
upstream means 58A for connecting the liquid admission
branch 32 to the inlet orifice 48 A, 50A of each chamber 38, 40
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and downstream means 60B for connecting the discharge
branch 34 of the liquid to the outlet orifice 54B, 56B of each
chamber 38, 40.

Moreover, as shown in FIG. 2, the upstream end 38A of one
of the chambers 38 is disposed substantially diametrically
opposite the upstream end 40A of the other chamber 40.
Likewise the downstream ends 38B, 40B of the two chambers
38, 40. This arrangement (central symmetry about the axis X)
makes it possible to produce symmetrical circulation of the
liquids in the chambers of the half-mould and thus to optimize
spatial temperature homogenization.

In a second embodiment of the invention shown in F1IG. 11,
the half-mould includes means for circulating the heat-trans-
fer liquid in opposite directions. In FIG. 11 elements analo-
gous to those of FIG. 2 are designated by the same references.
In this case, the upstream end of one of the chambers has
substantially the same angular position relative to the sub-
stantially circular path of the channelling means about the
axis X than the upstream end of the other chamber. Likewise
the downstream ends of the two chambers.

Moreover, to optimize temperature homogenization in the
area in contact with the channelling means, the wall 36 pref-
erably thermally couples the two chambers 38 and 40. The
expression “thermally couples” means that the wall 36
includes areas having a relatively low thermal resistance to
enable transfer of heat between the two chambers 38 and 40.

To effect the thermal coupling of the two chambers 38 and
40, the wall 36 preferably includes means 42 for passing the
liquid from one chamber 38, 40 to the other 40, 38. In the
example shown in FIG. 3, the passage means 42 include an
edge 44 of height H over which the liquid overtlows alter-
nately into one chamber 38, 40 then the other 40, 38. The
annular wall 36 may be made from a thermally conductive
material.

The overflow edge 44 has a height H that varies as a
function of a polar angle 0 (see FIG. 5) defined in a system
having for its pole the axis X and for its origin polar axis
(6=0°) the half-segment passing through the axis X and the
centre of an inlet orifice 48A of the chamber 38 formed at an
upstream end 38A of the chamber 38. The height H of the
edge 44 varies in such a manner that, for 8 varying from 0° to
180° the liquid overflows from the chamber 38 into the cham-
ber 40 and for 6 varying from 180° to 360°, the liquid over-
flows from the chamber 40 into the chamber 38, as shown in
FIG. 2 by arrows F the size of which increases in proportion
to the flow of liquid passing from one chamber to the other.

The variation of the height H takes account of the pressure
drop in the liquid circulating in the chambers. As represented
on the FIG. 4 graph (continuous line curve), the pressure of
the liquid in the chamber 38 decreases substantially linearly
over the path in the chamber 38 from a maximum value P1 at
the upstream end (6=0°) to a minimum value PO at the down-
stream end (0 slightly less than 360°). The evolution of the
pressure of the liquid circulating in the other chamber 40 is
substantially identical to that in the chamber 38 (discontinu-
ous line curve in FIG. 4). Thus the discontinuous line curve is
offset from the continuous line curve along the abscissa axis
by 180°.

The variation of the height H of the wall follows the evo-
Iution of the curve represented in FI1G. 5. In a first half of the
halt-mould 16, i.e. for a value of 6 varying from 0° to 180°, the
value of the height H of the wall decreases from a maximum
value H1 for 0=0° to a minimum value HO for 6=180°. In this
first half, the height of the wall 36 decreases from H1 to HO,
which enables the liquid to overflow from the chamber 38 into
the other chamber 40 even after a pressure drop in the liquid.
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In the second half of the half-mould 16, i.e. for a value of 6
varying from 180° to 360°, the height of the wall 36 also
varies from H1 to HO so that the liquid overflows from the
chamber 40 to the other chamber 38.

Alternatively, the height of the overflow edge 44 may be
constant in the half-mould 16. In this case, in order to cause
the liquid to circulate from one chamber to the other, the
section area of each of the chambers evolves angularly around
the axis (X) oppositely from one to the other, for example so
as to decrease in the direction from the upstream end toward
the downstream end of each chamber. This makes it possible
to compensate the pressure drop in the liquid along its path in
the chamber. The smaller the area of the section of the cham-
ber, the greater the pressure of the liquid in the chamber. Thus
in FIG. 3 it is seen that the area of the section of the chamber
40 is less than the area of the section of the chamber 38 so that
the pressure of the liquid in the chamber 40 is higher than the
pressure of the liquid in the chamber 38, which makes it
possible to create a liquid flow F from the chamber 40 to the
chamber 38.

Moreover, to homogenize the temperature also in time, the
installation 10 further includes means 62 for reversing the
direction of circulation of the liquid at a predetermined fre-
quency. These circulation reversing means 62 include for
example a bistable hydraulic distributor 64 of 4/2 type (FIG.
1).

In the remainder of the description the chamber 38 repre-
sented in FIGS. 6 and 7 is described in detail. Of course, the
detailed description of the chamber 38 applies equally to the
chamber 40.

The chamber 38 includes a wall 66 separating its upstream
end 38A and its downstream end 38B. This separation mini-
mizes undesirable turbulence liable to occur between the
upstream end 38A and the downstream end 38B of the cham-
ber 38, notably between the inlet orifice 48A and the outlet
orifice 50A of the chamber 38.

As shown in detail for the chamber 38 in FIGS. 6 and 7, the
separating wall 66 preferably includes means 68 for passing
the liquid between the two ends 38A, 38B of the chamber 38.
These passage means 68 make it possible to reduce the tem-
perature difference between the upstream end 38A and the
downstream end 38B of the chamber 38. The passage means
68 include for example liquid communication orifices 70
between the two ends 38A, 38B. Alternatively, the wall 66
separating the two ends 38A, 38B may be produced in a
porous material permeable to the liquid circulating in the
chamber 38.

Moreover, in the example shown in FIGS. 6 and 7, the
dimensions of the wall 66 are determined to leave a space
between two edges of the wall 66 and an interior wall of the
chamber 38 enabling the heat-transfer liquid to circulate
between the two ends of the chamber 38 to reduce the tem-
perature difference between the two ends at the same time as
minimizing undesirable turbulence of the liquid.

In the example shown in FIG. 6, the inlet orifice 48 A of the
chamber 38 is delimited by means 72 for orienting the flow of
liquid adapted to direct part of the flow along a loop B extend-
ing between the inlet orifice 48 A and the wall 66 separating
the upstream end 38A and the downstream end 38B of the
chamber 38. This loop B makes it possible to draw liquid at
low temperature injected via the inlet orifice 48 A toward the
wall 66 and thus to avoid liquid stagnating between the wall
66 and the inlet orifice 48A, possibly leading to an area of
heterogeneous temperature of the mould 12. Moreover,
thanks to the passage means 68 of the separating wall 66,
liquid entrained in the loop B can also pass on the other side
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of'the wall 66 and mix with relatively hot liquid that may also
stagnate between the outlet orifice 38B and the separating
wall 66.

In a variant shown in FIG. 7, the means 72 for orienting the
flow ofliquid are preferably also adapted to orient the flow of
liquid in a direction substantially orthogonal to the axis X of
the mould 12. To this end, as can be seen in FIG. 7, the
orientation means 72 include a sleeve 74 bent substantially at
a right angle having a first end connected to the forced circu-
lation means 36 and a second end delimiting the inlet orifice
48A of the liquid into the chamber 38.

In this example, the direction of injection of the flow of
liquid forms a polar angle § with a straight line segment
substantially tangential to the circular path of the liquid in the
chamber. The value of this angle § determines in particular
the number and the dimensions of the loop or loops B.

The main operating aspects of a cooling installation of the
invention are described next.

A blank tire 14 is placed in the mould 12 in the installation
10. During vulcanization, in order to homogenize the vulca-
nization temperatures of the sidewalls that are thinner than the
tread, a cooling liquid at low temperature is caused to circu-
late in the channelling means.

Moreover, during vulcanization, thanks to the means 62 for
reversing the direction of circulation of the liquid in the cham-
bers, itis possible to reverse the direction of circulation of the
liquid at a predetermined frequency to optimize temperature
homogenization also in time.

FIGS. 8 to 10 show a temperature regulation installation of
a mould of a third embodiment of the invention.

In these figures there is shown a half-mould 16 including a
plurality of channelling means 28 distributed along one of the
sidewalls of the tire. In these FIGS. 8 to 10, elements analo-
gous to those of the preceding figures are designated by
identical references.

Accordingly, the half-mould 16 includes eight separate
channelling means 28 A1 to 28A8. In this example, each of the
channelling means 28A1 to 28 A8 includes at least two cham-
bers C1, C2. For example, it is seen in FIGS. 9 and 10 that the
channelling means 28A1 include four chambers C1 to C4 in
which the heat-transfer liquid circulates, the direction of cir-
culation of the liquid being identical from one adjacent cham-
ber to the other. Moreover, the adjacent upstream ends C1A to
C4A and downstream ends C1B to C4B are diametrically
opposite from one adjacent chamber to the other (FIG. 10).

In a fourth embodiment shown in FIG. 12, the mould may
include means for circulating the liquid in the chambers in
opposite directions so that the directions of circulation of the
liquid are opposite from one adjacent chamber to the other. In
FIG. 12, elements analogous to those of FIG. 10 are desig-
nated by identical references. In this case, the upstream (re-
spectively downstream) ends of the chambers have substan-
tially the same angular position relative to the path of the
substantially circular channelling means around the axis X.

It will be noted that, as shown in FIG. 9, the means 42 for
passing liquid between the chambers C1 to C4 include ori-
fices 46 for the heat-transfer liquid to pass from one chamber
C1 to C4 to the other C4 to C1. These orifices 46 are provided
in each annular wall 36 thermally coupling two chambers C1
to C4.

In this third embodiment, the channelling means 28A1 to
28 A8 are disposed along the sidewall to optimize cooling of
the area of the mould in contact with the sidewall being
vulcanized. It is thus possible further to optimize the homo-
geneity of the temperatures of the areas of the mould in
contact with the sidewall 24 by further increasing the number
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of channelling means in order to follow as closely as possible
the curvilinear profile of the mould.

Thanks to the invention, because the end of the liquid path
in one of the chambers coincides with the beginning of the
liquid path in the other chamber, the temperature gradients are
reduced in the areas of contact with the sidewalls of the mould
and, during curing, the areas of heterogeneous temperature
are reduced or even non-existent. On the one hand the area of
the mould in contact with the sidewalls of the tire during
curing of the tire can exchange heat with a heat-transfer liquid
the temperature of which is substantially constant if the two
chambers are considered to form a unique system. On the
other hand, thanks to the thermal coupling of the two cham-
bers encouraging thermal exchange between the chambers,
the temperature gradient between the liquids circulating in
the two chambers is reduced.

The invention claimed is:

1. A method for regulating the temperature of a mould
adapted for vulcanizing a blank tire, the mould having an
overall shape that is annular about an axis of revolution and
includes means for channeling a cooling liquid in a substan-
tially circular path about the axis, wherein the channeling
means include an annular wall around the axis, separating at
least two chambers in which the cooling liquid circulates as at
least two different streams in parallel in the at least two
chambers, an upstream end of each of the at least two cham-
bers has substantially the same angular position with respect
to the substantially circular path as a downstream end of an
adjacent other one of the at least two chambers, the down-
stream end of each of the at least two chambers has substan-
tially the same angular position with respect to the substan-
tially circular path as the upstream end of the adjacent other
one of the at least two chambers, and the mould additionally
includes means for circulating the at least two different liquid
streams in opposite directions in adjacent ones of the at least
two chambers,

wherein the method comprises reversing the direction of

circulation of the liquid in each one of the at least two
chambers at a predetermined frequency.

2. A method for regulating the temperature of a mould
adapted for vulcanizing a blank tire, the mould having an
overall shape that is annular about an axis of revolution and
includes means for channeling a cooling liquid in a substan-
tially circular path about the axis, wherein the channeling
means include an annular wall around the axis, separating at
least two chambers, in which the cooling liquid circulates as
at least two different streams in parallel in the at least two
chambers, a downstream end of each of the at least two
chambers is disposed substantially diametrically opposite the
downstream end of an adjacent other one of the at least two
chambers in relation with the circular path, an upstream end
of'each of the at least two chambers is disposed substantially
diametrically opposite the upstream end of the adjacent other
one of the at least two chambers in relation with the circular
path, and the mould additionally includes means for circulat-
ing the liquid in the same direction in adjacent ones of the at
least two chambers,

wherein the method comprises reversing the direction of

circulation of the liquid in each one of the at least two
chambers at a predetermined frequency.

3. The method according to claim 1 or 2, wherein the
annular wall thermally couples two adjacent chambers.

4. The method according to claim 3, wherein the annular
wall comprises a thermally conductive material.
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5. The method according to claim 1 or 2, wherein the
annular wall includes passage means for passing the liquid
from one chamber to an adjacent other one of the at least two
chambers.

6. The method according to claim 5, wherein the passage
means include orifices for the heat-transfer liquid to pass
from one chamber to the other.

7. The method according to claim 5, wherein the passage
means include an edge for the liquid to overflow along the
path of any one of the at least two chambers alternately from
said one of the at least two chambers to another of the at least
two chambers, and then from the other chamber to said one of
the at least two chambers.

8. The method according to claim 7, wherein the area of the
section of each chamber varies as a function of the angle with
respect to the substantially circular path about the axis oppo-
sitely for the one chamber relative to the other chamber.

9. The method according to claim 1 or 2, wherein the
annular wall extends substantially parallel to the axis.

10. The method according to claim 1, wherein at least one
chamber includes a separating wall that separates an
upstream end and a downstream end of the at least one cham-
ber.
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11. The method according to claim 10, wherein the sepa-
rating wall includes means for passing the liquid between the
upstream and downstream ends of the at least one chamber.

12. The method according to claim 10, wherein the sepa-
rating wall comprises a porous material permeable to the
liquid circulating in the at least one chamber.

13. The method according to claim 10, wherein the
upstream end of the at least one chamber that includes the
separating wall is provided with at least one inlet orifice, the
orifice is delimited by orientation means for orienting the flow
ofliquid adapted to direct part of the flow into a loop extend-
ing between the inlet orifice and the separating wall.

14. The method according to claim 13, wherein the orien-

tation means are adapted to direct part of the flow in a direc-
tion substantially orthogonal to the axis of the mould.

15. The method according to claim 8, wherein the area of
the section of each chamber decreases in the direction from an
upstream end to a downstream end for each of the chambers.

#* #* #* #* #*



